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step 1: Define A Set of N-, Spectral Allocations (i.e. symbol rate, 
center frequency pairs) For Each Of The B Bands, Where i=l,2,3,. 

^ i 



•B 



Step 2: Define a Set {E„ } of Selection Vectors, Where Each Vector E„ 
Indicates a Specific Choice of Spectral Allocation (symbol rate, center 
frequency) for Each of the B Bands, and Where the Entire Set Contains 
All Such Possible Choices. 
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step 3: Measure or Compute the Signal-to-Noise Ratio SNR/j Associated 
With (Symbol Rate, Center Frequency) pair j on Band i, for Each Pair on 
Each of the 5 Bands. 



Step 4: Calculate the Max Constellation Indicator C^- Associated With 
(Symbol Rate, Center Frequency) Pair j on Band i, for Each Pair on Each of 
of the B Bands, Based on SNR ^ and the SNR Margin Requirement M^^^ . 





r 


Step 5: For Each Element E„ of {E„ }, Set the Initial Value of Each 
Component of the Corresponding Applied Constellation Vector K„ Equal to 
the Corresponding Max Constellation Array Element C ij . 




!P_ — , 
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Step 6: Calculate the Initial Value of the Margin Vector M„ Corresponding 
to E„ and K„ . Define the Minimum Margin Scalar m„ as the Minimum 
Component of M„ . 
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FIG. 7 
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step 7: Calculate the Total Bit Rate Function S(E„ ,K„) for the Entire 
Set of Selection Vectors E„ . S(E„ ,K„ ) Measures the Total Bit Rate 
Delivered Across the B Bands for the Case Where the (Symbol Rate, 
Center Frequency) Pairs and Constellation Values Used for Those 
Bands are Indicated by the Given Value oiE„ and K„ , Respectively. 
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Step 8: Divide the Set of Selection Vectors {EJ into Two Sets, SVj and SVj. 
Where SVj is the Set of for Which the Total Bit Rate S(E„ ,K„) Equals or 
Exceeds the Target Bit Rate p. The Set SVj Contains the Remaining Elements 
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Step 9: For Each Selection Vector E„ in Set SV^ , Iteratively Reduce the K„ 
Component Associated with the Minimum Margin Band, Stopping Just 
before Making S(EJ < p. Repeat for Second Lowest Margin, Then Third 
Lowest, etc. Update M„ and S(E„ ,K„) Following Each Reduction in a 
Component of ir„ . 



Step 10: Defme Set X as Those Elements E^ of Set SV., Whose Minimum 
Margin Function m„ All Have the Greatest Value. Select From Set X the 
Element E„(, whose Maximum Applied Constellation Component is the Least 
or Whose Next Minimum Margin Component is Greatest. 



-7 

492 



step 11: Defme Set Y as Those Elements E„ of Set SV2 Whose Total Bit Rate 
Function S(E„ ,KJ Has the Greatest Value. Select From Set Y The Element 

Whose Maximum Applied Constellation Component is the Least, or 
Whose Minimum Margin Component is Greatest. 
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FIG. 8 
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Set r = 1. Where r Refers to SNR Margin Component Inverse Rank So 
That r- 1 Refers to the Lowest SNR Margin Component and r= B 
Refers to the Highest SNR Margin Component. 



Set - The Component Number of M„ With the r'th Smallest Value. For 
Example, if the 3rd Component of M„ is the Minimum Component and the 
7th Component is the Maximum, then = 3 and = 7. 



SetKl = Kl - lidecrementK'; ) Re-compute S(E„), M„ 
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SetK';; =K'; +\{incrementKl) 



r=r+l 

(Increment r) 



NO 
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YES 
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Re-compute S(E J, M^, m„ 






r 






Finish 





FIG. 9 
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Switch Band / to (Symbol Rate, Center Frequency) Pair Indicated by 
the i'th Component ofE„g . Identify Constellation Vector K„o 
Corresponding to E„q . Switch Band i Constellation to the i'th 
component o{K„o . Run Bit Error Rate or other Performance Metric 
Test. 




Step 12\ 
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Step 13: This Step is Optional. If the Final Total Bit Rate is Greater 
Than the Target Bit Rate, i.e., S(E„o ,K„g) > p. Then Increase the 
Coding Overhead Percentage to Reduce or Eliminate This Difference, 
"in a Way That Increases Coding gain. 



Finish 



FIG. 10 
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Select First Element From Set SV^ 



Denote r\^r,,\ r\ ^ R,, , C\ = C, , C'2 - a . 



Set r==0 where r denotes the amount by which is reduced below C\ in 
current iteration " ____ 



SetK: = max 



n 



R'2 



Re-compute M„, m„, 



Setjr = m„, Sr = K\R\ + KIR\ 



SetK\=-K\-\;r = r + \ 
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Denote as the value of r that maximizes S^, Decides Ties by Picking r for 



the Greatest Yr ^^^K = C\-r.,SetK„ = max 



^ n 



K2 
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